An approach to climate change feedback analysis is described in which tropospheric relative 6 humidity replaces specific humidity as the state variable that, along with the temperature 7 structure, surface albedos and clouds, controls the magnitude of the response of global mean 8 surface temperature to a radiative forcing. Despite being simply a regrouping of terms 9 in the feedback analysis, this alternative perspective has the benefit of removing most of 10 the pervasive cancellation between water and lapse rate feedbacks seen in models. As a 11 consequence, the individual feedbacks have less scatter than in the traditional formulation. 
by how one chooses to analyze it, different choices can simplify or complicate one's conceptual 
where λ B might be referred to as the B-feedback. We can write
36
where δA| B = −F/λ A might be referred to as the reference response (the response in the 37 absence of B variations), while µ B = −λ B /λ A is a non-dimensional measure of the amplitude 38 of the B-feedback, defined so as to be positive if it increases the amplitude of δA.
39
Now suppose that B is a function of A and C, and we would rather consider the climate 
47 where δA| C is a new reference response (in the absence of C-feedback), andμ C is a non-48 dimensional measure of the amplitude of the C-feedback. Of course, the system doesn't care 49 whether we think of the flux as a function of (A, B) or (A, C). The choice between the two 50 is a convention.
51
Consider a model in which A is the surface temperature, B is the temperature of the 52 troposphere, and C = A − B. Then the C-feedback would be a lapse rate feedback, and the 53 reference response at fixed C would be the familiar reference assuming identical temperature 54 perturbations at the surface and through the entire troposphere. 
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In the traditional formulation we think of tropopause radiative flux as a function of the 118 temperature profile (T (p)), the water vapor profile (Q(p)), the surface albedo (α), and a set 119 of cloud parameters Cℓ:
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or, in equilibrium,
123
Here δT S is the surface temperature response; λ T is the change in N for a uniform temper- Finally, µ i = −λ i /λ T are non-dimensional measures of these feedbacks.
128
In the alternative formulation, based on a constant relative humidity for the reference 129 response, we have
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We have split the water vapor feedback into three terms
133
and set
136
Hereλ T accounts for the effects on the outgoing flux of a tropospheric temperature pertur-137 bation equal to that at the surface (λ T ) plus the humidity perturbation required to maintain 
143
The cloud and albedo feedbacks are unchanged:λ A = λ A andλ C = λ C , but if we write 144 the feedbacks in non-dimensional form 
Relative humidity feedbacks in CMIP3 models

155
We have computed these alternative relative humidity-based feedback strengths in 21st 156 century SRESa1b simulations, using one ensemble member from each of 18 models from the kernels )are derived from the radiative transfer code and control climate of 
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We find for the means and standard deviations across the model ensemble,
as compared to
The terms that are moved from water vapor feedback to the new temperature and the 184 lapse rate feedbacks are sources in these different feedback terms, unlike the situation in the tradiational formulation.
193
The non-dimensional albedo and cloud feedbacks are increased by the ratio λ T /λ T = 1.77. Fig. 1 . Temperature, lapse rate, and water vapor feedback strengths in CMIP3 models from the traditional perspective with specific humidity as the state variable and from the alternative perspective with relative humidity as the state variable. The temperature and lapse rate feedbacks at fixed specific humidity and the specific humidity feedback are shown in the right three columns (red); the temperature and lapse rate feedbacks at fixed relative humidity and the relative humidity feedback are shown in the left three columns (blue). The sum of the three feedbacks, which is independent of the choice of decomposition, is shown as the central column (black). Each model result is indicated by a dot.
